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1. A compound according to Fomiula (I) represented by the structure: 




X 



(I) 

wherein: 

Rl is a bond, hydrogen or CI -4 alkyl; 

10 

R2 is selected from the group consisting of hydrogen, Cl-10 alkyl, halosubstitued Cl- 
10 alkyl, Cl-10 alkyl cyano, C2-10 alkenyl, cycloalkyl, Cl-10 alkylcycloalkyl, 
cycloakyl Cl-10 alkyl, and (CR8R8)q-ORa; 

15 R3 and R4 are independently selected from the group consisting of 




wherein, R5, R6 and R7 are, independently, selected from the group consisting of 
hydrogen, halogen, CI -4 alkyl, C2-5 alkenyl, CI -4 alkoxy, halosubstituted CI -4 
20 alkoxy, halosubstituted CI -4 alkyl, hydroxy, and cyano; 

n is an integer having a value of 0 to 2; 
p is an integer having a value of 0 to 3; 
q is an integer having a value of 2 to 10; 

25 
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Ra is selected jfrom the group consisting of hydrogen, Cl-10 alkyl, aryl, aryl Cl-10 
alkyl, Cl-4 alkyl aryl, halosubstituted Cl-10 alkyl, Cl-10 alkoxy, halosubstituted Cl- 
10 alkoxy, Cl-10 alkyl cyano and C2-10 alkenyl; 

5 R8 is hydrogen, halogen or Cl-4 alkyl; and 

X- is a physiologically acceptable anion. 

2. A compound according to claim 1 of formula (I) herein below: 

10 




X 



(I) 

wherein: 

15 Rl is a bond, hydrogen or Cl-4 alkyl 

R2 is selected from the group consisting of hydrogen, Cl-4 alkyl, C2-5 alkenyl, Cl-4 
alkylcycloalkyl, and (CR8R8)q-ORa; 

20 R3 and R4 are independently selected from the group consisting of 




wherein R5, R6 and R7, are independently, selected from the group consisting of 
25 hydrogen, halogen, Cl-4 alkyl, C2-5 alkenyl, Cl-4 alkoxy, aad cyano; 

n is an integer having a value of 0 or 1; 
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p is an integer having a value of 1 or 2; 
q is an integer having a value of 2 to 4; 



PCT/US2005/011975 



Ra is selected from the group consisting of hydrogen, CI -4 alkyl, aryl, aryl CI -4 alkyl, 
Cl-4 alkyl aryl, and Cl-10 alkyl; 

R8 is hydrogen; and 

X- is selected from the group consisting of chloride, bromide, iodide, hydroxide, 
siilfate, nitrate, phosphate, acetate, trifluoroacetate, fimiarate, citrate, tartrate, oxalate, 
succinate, mandelate, methanesulfonate and p-toluenesulfonate. 

3. A compound according to claim 1 selected from the group of : 

(3-e/zJo)-8,8-dimethyl--3-({[3"thienyl(3-thienylmethyl)amino]carbonyl}oxy)-8- 
azoniabicyclo[3 .2. l]octane bromide; 

(3-ewtfo)-8,8-dimethyl-3-({[(phenylmethyl)(3-thienyl)amino]carbonyl}oxy)--8-- 
azoniabicyclo[3.2.1]octane bromide; 

(3 'endo)'3-( { [[(3 -fluorophenyl)methyl] (3 -thienyl)amino] carbonyl } oxy)- 8, 8 -dimethyl- 
8-azoniabicyclo[3 .2. 1 ]octane bromide; 

(3 -^/a Jo)-8, 8-dimethyl-3 -( { [phenyl(2-thienylme1hyl)amino] carbonyl } oxy)- 8- 
azoniabicyclo[3.2.1]octane bromide; 

(3-e/i^/o)-3-({[[(4-fluorophenyl)methyl](3-tMenyl)amino]carbonyl}oxy)-8,8-dimethyl- 
8-azoniabicyclo[3.2.1]octane bromide; 

(3 -^«<io)-8 ,8-dimethyl-3 -( { [phenyl(3 -thienylmethyl)amino] carbonyl } oxy)- 8- 
azoniabicyclo[3.2.1]octane bromide; 

(3 -ew(:/o)-8, 8-dimethyl-3 -({ [(phenylmethyl)(2-thienyl)ajnino] carbonyl^ 
azoniabicyclo[3.2.1]octane bromide; 

(3 -endoy3 -( { [ [(4-fluorophenyl)methyl] (2-thienyl)amino] carbonyl } oxy)-8,8 -dimethyl- 
8-azoniabicyclo[3.2.1]octane bromide; 

(3-en^/o)-3-({[[(2-fluorophenyl)methyl](3-thienyl)amino]carbonyl}oxy)-8,8-dimethyl^ 
8-azoniabicyclo[3 .2. IJoctane bromide; 
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(3-ew<5to)-3-({[[(3-fluorophenyl)methyl](2-lMenyl)amm^ 
8-azomabicyclo[3.2.1]octane bromide; 

(3 -e/2^o)-3 -( { [[(3 -fluorophenyl)methyl] (phenyl)amino] carbon^ 
azoniabicyclo[3.2.1]octane bromide; 

(3-e«c/o)-3-({[[(2~fluorophenyl)methyl](2-tMenyl)amino]c^ 
8-azomabicyclo[3,2.1]octane bromide; 

(3-ef2^a)-858-dimethyl-3-({ [phenyl(phenylmethyl)amino]carbonyl} oxy)-8- 

azoniabicyclo [3 .2. 1 Joctane bromide; 

(3-e«^io)-3-({[[(2,4-difluorophenyl)methyl](2-tMenyl)ai^ 

dimethyl-8-azomabicyclo[3.2. IJoctane bromide; 

(3 -en<io)-8, 8-dimethyl-3 -( { [2-lMenyl(3 -iMenylmethyl) 

azoniabicyclo [3 .2.1] octane iodide; 

(3-e/2^/o)-8-azabicyclo[3.2. l]oct-3-yl 2-11iienyl(3-thienylmethyl)carbamate 
trifluoroacetate; 

(3-en^/o)-8-azabicyclo[3.2. l]oct-3-yl 3-thienyI(3-thienylmetliyl)carbamate 
trifluoroacetate; 

(3-^Wdfo)-8,8-dimethyl-3"({[[(5-metliyl"2- 

thienyl)methyl] (phenyl)amino] carbonyl } oxy)- 8 -azoniabicyclo [3.2.1 ] octane bromide; 
(3-enJo)-8-azabicyclo[3.2. l]oct-3-ylmethyl (phenylmethyl)2-thienylcarbamate; 
(3-ef? Jo)-8-methyl-8-azabicyclo[3 .2. l]oct-3-yl 3-thienyl(3-thienylmethyl)carbamate; 
(3-eK£fo)-8-methyl-8-azabicyclo[3 .2. l]oct-3-yl [(4"fluorophenyl)methyl]3- 
thienylcarbamate; 

(3-e«£fo)-8-methyl-8-azabicyclo[3.2. l]oct-3-yl (phenylmethyl)3-thienylcarbamate; 
(3-e«Jo)-3-({[(cyclohexylmethyl)(3-tMenyl)amino]carbonyl}oxy)-8,8-dime&^ 
azoniabicyclo[3.2.1]octane bromide; 

(3-e«c/o)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(4-fluorophenyl)methyl]2- 
thienylcarbamate; 

(3-ew<io)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(3,4-difluorophenyl)methyl]2- 
thienylcarbamate; 

(3-e«£/o)-8-(6-hydroxyhexyl)-8-methyl-3-({[3-thienyl(3- 
thienylmethyl)amino]carbonyl}oxy)-8-azoniabicyclo[3.2.1]octaiie bromide; 
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(3-e/2Jo)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(2-fluorophenyl)methyl]3- 
thienylcarbamate; 

(3 -ew Jo)-3 -( { [[(2-fluorophenyl)methyl] (phenyl)amm 
azomabicyclo[3.2.1]octane bromide; 

(3-e«do)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(3-fluorophenyl)methyl]2- 
thienylcarbamate; 

(3-ew^fo)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(3-fluorophenyl)methyl]3- 
thienylcarbamate; 

(3-e«<5fo)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(355-difluorophenyl)methyl]3- 
thienylcarbatnate; 

(3-ew^o)-8-azabicyclo[3 .2. l]oct-3-ylmethyl 3-thienyl[(2,4,5- 
trifluorophenyl)methyl]carbamate; 

(3-e^Jo)-8-methyl-8-azabicyclo[3.2. l]oct-3-yl [(3-fluorophenyl)methyl]3- 
thienylcarbamate; 

(3-^f2<io)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(2-fluorophenyl)methyl]2- 
thienylcarbamate; 

(3 -e/^ Jo)-3 -( { [(3 -furanylmethyl)(phenyl)amin^ 
azoniabicyclo [3 .2.1] octane bromide; 

(3-ew£fo)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(254-difluorophenyl)methyl]2- 
thienylcarbamate; 

(3-entfo)-8-azabicycio[3.2.1]oct-3-ylmethyl [(2,3-difluoroplienyI)methyl]3- 
thienylcarbamate; 

(3-ent/o)-8-azabicyclo[3.2. l]oct-3-ylmethyl [(2,5-difluorophenyl)methyli2- 
thienylcarbamate; 

(3 -e«^ib)-8-azabicyclo [3 .2. l]oct-3 -ylmethyl phenyl(phenylmethyl)carbamate; 
(3-eK<i9)-8-methyl-8-azabicyclo[3.2. l]oct-3-yl phenyl(2-thienylmethyl)carbamate; 
(3-ew^o)-8-methyl-8-azabicyclo[3.2. l]oct-3-yl [(2-fluorophenyl)methyl]3- 
thienylcarbamate; 

(3-ew^/o)-8,8-dimethyl-3-({ [[(3-methyl-2- 

tMenyl)methyl](phenyl)amino]carbonyl}oxy)-8-aizoiiiabicyclo[3.2. l]octaae bromide; 
(3-en(i(?)-8-azabicyclo[3-2. l]oct-3-ylmethyl 2-thienyl[(253,4- 
trifluorophenyl)methyl]carbamate; 
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(3-e«^/o)-8"methyl-8-azabicyclo[3.2. l]oct"3-yl (phenylmethyl)2-thienylcarbamate; 
(3-e/2^/o)-8-methyl-8-azabicyclo[3.2.1]oct-3-yl [(3-fluorophenyl)methyl]2- 
thienylcarbamate; 

(3-e«£fo)-8-methyl-8-azabicyclo[3.2. l]oct-3-yl phenyl(3-.thienylmethyl)carbamate; 
(3-e«^/o)-8-methyl-8-azabicyclo[3.2. l]oct-3-yl [(4-fluorophenyl)methyl]2- 
thienylcarbamate; 

(3-ew<io)-8-(6-hydroxyhexyl)-8-azabicyclo[3.2. l]oct-3-yl 3-thienyl(3- 
thienylmethyl)carbamate; 

(3-e«^fo)-8-methyl-8-azabicyclo[3 .2. l]oct-3-yl [(2-fluorophenyl)methyl]2- 
thienylcarbaxnate; 

(3 -en£/o)-3 -( { [[(4-bromophenyl)methyl] (3 -Iliienyl)amm 
8-azoniabicyclo[3.2.1]octane bromide; and 
(3-e/it/£?)-8,8-dimethyl-3-({[[(5-methyl-2- 

f urany l)methyl] (phenyl)ainino]carbonyl } oxy)-8-azoniabicyclo [3 .2. 1 ]octane bromide. 
4. A compound according to claim 3 selected from the group consisting of: 

(3-enJo)-8,8-dimetliyl-3--({[3-thienyl(3-thienylmethyl)amino]carbonyl}oxy)-8" 
azomabicyclo[3 .2. l]octane bromide; 

(3-e^2i/o)-8,8-dimethyl-3-({[(phenylmethyl)(3-tMenyl)amino] 
azoniabicyclo[3,2.1]octane bromide; 

(3-e«<io)-3-({[[(3-fluorophenyl)methyl](3-tWenyl)amino]carbonyl}ox^^ 
8-azoniabicyclo [3 .2.1] octane bromide; 

(3-e/z^fo)-8,8-dimethyl-3-({ [phenyl(2-thienylmethyl)amino]carbonyl} oxy)-8- 
azoniabicyclo[3.2.1]octane bromide; 

(3-e«Jo)-3-({[[(4-fluorophenyl)methyl](3-thienyl)aniino]carbonyl}oxy)-8,^ 
8-azoniabicyclo[3.2.1]octane bromide; 

(3-e«<io)-8,8-dimethyl-3-({|phenyl(3-tMenylmethyl)anai^^^ 
azoniabicyclo[3.2.1]octane bromide; 

(3-e^2<io)-8,8-dimethyl-3-({[(phenylmethyl)(2-tMenyl)amino]carbonyl^ 
azoniabicyclo[3.2-l]octane bromide; 

(3-e/2Jo)-3-({[[(4-fluorophenyl)methyl](2-thienyl)amino]carbonyl}oxy)-8,^ 
8-azoniabicyclo[3.2. IJoctane bromide; 
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(3-e7^<i9)-3-({[[(2-fluorophenyl)methyl](3-thienyl)am 
8-azoniabicyclo[3.2. IJoctane bromide; 

(3-endoy3-({ [[(3-fluorophenyl)methyl](2-thienyl)ammo]carbonyl} oxy)-8,8" 
8-azoniabicyclo [3 .2.1] octane bromide; 
(3-gf2<io)-3 -({ [[(3-fluorophenyl)methyl] (phenyl)aiiiino]c^^ 
azomabicyclo[3.2.1]octane bromide; 

(3-e;?tfo)-3-({[[(2-fluorophenyl)me1hyl](2-Menyl)amino]c^ 
8-azoniabicyclo[3.2.1]octane bromide; 
(3-e«^fo)-858-dimethyl-3-({[phenyl(phenylme1i^^ 
azoniabicyclo[3.2.1]octaae bromide; 

(3-e«^fo)-3-({[[(2,4-difluorophenyl)me1±Lyl](2-lMenyl)amino] 
dimethyl-8-azomabicyclo[3 .2. l]octane bromide; 
(3-e«<ic>)-858-dimethyl-3-({[2-tMenyl(3-thieriylmeliiyl 
azoniabicyclo[3.2.1]octaae iodide; 

(3-e;2<io)-8-azabicyclo[3.2.1]oct-3-yl 2--thienyl(3-thienylmethyl)carbamate 
trifluoroacetate; and 

(3-^;i<io)-8-azabicyclo[3.2. l]oct-3-yl 3-thienyl(3-thienylmethyl)carbamate 
trifluoroacetate. 

5. A pharmaceutical composition for the treatment of muscarinic acetylcholine 
receptor mediated diseases comprising a compound according to claim 1 and a 
pharmaceutically acceptable carrier thereof. 

6. A method of inhibiting the binding of acetylcholine to its receptors in a 
mammal in need thereof comprising administering a safe and effective amount of a 
compound according to claim 1. 

7. A method of treating a muscarinic acetylcholine receptor mediated disease, 
wherein acetylcholine binds to said receptor, comprising administering a safe and 
effective amoimt of a compound according to claim 1. 
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8. A method according to claim 7 wherein the disease is selected from the group 
consisting of chronic obstructive lung disease, chronic bronchitis, asthma, chronic 
respiratory obstruction, pulmonary fibrosis, pulmonary emphysema and allergic 
rhinitis. 

5 

9. A method according to claim 7 wherein administration is via inhalation via the 
mouth or nose. 

10. A method according to claim 7 wherein administration is via a medicament 

10 dispenser selected from a reservoir dry powder inhaler, a multi-dose dry powder inhaler 
or a metered dose inhaler. 



66 



